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(54) IMAGE DATA TRANSMISSION METHOD AND IMAGE DATA TRANSMFTTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an image data 
transmission method by which image data are efficiently 
sent even in the case that the image data are sent 
through a transmission channel with a low 
communication capacity, an outline of an image is 
grasped by having only to give a glance from an initial 
stage of display and an image with high image quality is 
displayed from the initial stage of display. 
SOLUTION: A center station applies 2-dimension 
wavelet transform to image data to generate 
compressed component data. The generated component 
data are classified by each prescribed frequency 
component and the data are sent sequentially from a 
lovyer frequency component. A mobile station stores 
received component data sequentially and restores the 
component data into the image data and displays the 
image sequentially so that the resolution is almost equal 
from an initial stage of display till a final stage. That is, 
the image is displayed with a small size because the data 

amount is small at first and the data amount is being increased stepwise, then the size of the 
display image is being increased. 
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CLAIMS 



[Claim(s)] 

[Claim l] It is a method for transmitting the image data corresponding to a subject-copy image through a 
predetermined transmission line. Perform predetermined orthogonal transformation coding processing to 
image data, and division conversion of the image data is carried out at the component data corresponding 
to two or more frequency components. Classify this component data into the group corresponding to a 
predetermined frequency component, and the aforementioned component data are gradually sent out to 
the aforementioned transmission line in a group unit from the group corresponding to a low-frequency 
component among this classified group. The component data corresponding to the group transmitted 
through the aforementioned transmission line are accumulated cumulatively. Perform orthogonal 
transformation decr3nption processing which is opposite processing of the aforementioned orthogonal 
transformation coding processing at an accumulation result whenever this accumulation is performed, 
and image data is restored. The image data transmission method characterized by displaying the picture 
corresponding to this restored image data on the display screen so that the resolution per imit length may 
become almost fixed until it results [ from the initial stage of a display ] in a culmination. 
[Claim 2] The aforementioned orthogonal transformation coding processing is the image data 
transmission method according to claim 1 characterized by being 2-dimensional wavelet transform. 
[Claim 3] The image data transmission method according to claim 2 characterized by performing 
quantization processing to image data in advance of division conversion to the aforementioned component 
data. 

[Claim 4] The image data transmission method according to claim 1 to 3 characterized by adjusting the 
layout of the display screen according to the picture size corresponding to the image data concerned after 
all the image data corresponding to arbitrary groups is restored, and displaying the picture corresponding 
to the image data concerned on the display screen after that. 

[Claim 5] The image data transmission method according to claim 1 to 3 characterized by adjusting the 
layout of the display screen according to the picture size corresponding to the image data concerned 
before preparation required to display the picture corresponding to the image data corresponding to 
arbitrary groups is completed. 

[Claim 6] The image data transmission method according to claim 1 to 5 characterized by stopping or 
interrupting transmission of data when the predetermined criteria about the amount of data or the 
transmission time transmitted is satisfied. 

[Claim 7] The image data transmission method according to claim 6 characterized by investigating the 
communication environment of the aforementioned transmission hne and changing the aforementioned 
criteria according to the communication environment of this investigated transmission line. 
[Claim 8] When a stop and resumption of transmission of data can be specified manually The data 
transmission after transmission of the data corresponding to arbitrary groups is interrupted temporarily. 
It distinguishes any [ the stop of data transnlission, or ] of resumption was specified at the time of this 
discontinuation. Consequently, the image data transmission method according to claim 1 to 5 
characterized by starting transmission of the data corresponding to the following group only when it is 
distinguished that resumption of data transmission was specified. 

[Claim 9] The aforementioned image data is the image data transmission method according to claim 1 to 
8 characterized by being a thing corresponding to two or more subject-copy images. 

[Claim 10] Transmission equipment for transmitting the image data corresponding to a subject-copy 
image through a predetermined transmission line to the transmission equipment-ed which has the 
function to which a picture is made to display on the display screen that the resolution per xmit length 
becomes almost fixed until it results [ from the initial stage of a display ] in a culmination while being 
able to perform orthogonal transformation decryption processing which is opposite processing of the 
accumulation processing characterized by providing the following, and predetermined orthogonal 



transformation coding processing The data-conversion means for performing predetermined orthogonal 
transformation coding processing to image data, and carrying out division conversion of the image data at 
the component data corresponding to two or more frequency components The classification means for 
classifying into the group corresponding to a predetermined frequency component the component data 
created with this data -conversion means The sending out means for sending out the aforementioned 
component data to the .aforementioned transmission line gradually in a group unit from the group 
corresponding to a low-frequency component among each group classified according to this classification 
means 

[Claim 11] Transmission equipment for transmitting the image data corresponding to a subject-copy 
image through a predetermined transmission line to the transmission equipment-ed which has the 
function to which a pictxire is made to display on the display screen that the resolution per unit length 
becomes almost fixed until it results [ from the initial stage of a display ] in a culmination while being 
able to perform orthogonal transformation decr3rption processing which is opposite processing of the 
accumulation processing characterized by providing the following, and predetermined orthogonal 
transformation coding processing The storage means which the component data created as a result of 
performing predetermined orthogonal transformation coding processing to image data are classified into 
the group corresponding to a predetermined frequency component, and is memorized The sending-out 
means for reading the component data memorized by the aforementioned storage means at the time of 
data transmission one by one in a group unit from the group corresponding to a low-frequency component, 
and sending out this read component data to the aforementioned transmission line gradually according to 
read-out sequence 

[Claim 12] Component data which perform predetermined orthogonal transformation coding processing 
to the image data corresponding to a subject-copy image characterized by providing the following, and are 
created, and are classified into the group according to the predetermined frequency component The 
accumulation means for accumulating cumulatively the component data which are the transmission 
equipment-ed for receiving the component data gradually sent out to a predetermined transmission line 
in a group unit from the group corresponding to a low-frequency component, and performing restoration 
processing, and were received per group The data restoration means for performing orthogonal 
transformation decryption processing which is opposite processing of the aforementioned orthogonal 
transformation coding processing at an accumulation result whenever accumulation is performed in this 
accumulation means, and restoring image data The display-control means for displaying on the display 
screen the picture corresponding to the image data restored with this data restoration means so that the 
resolution per unit length may become almost fixed until it results [ from the initial stage of a display ] in 
a culmination 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the image data transmission 
equipment for enforcing the method for transmitting image data to transmission equipment-ed through 
transmission Unes, such as a mobile channel, from transmission equipment, and this method. 
[0002] 

[Description of the Prior Art] In recent years, various pictorial-communication gestalten are examined 
and the movement towards utihzation is activating to respond to a user's various needs in the field of 
pictorial communication. As a pictorial-commxmication gestalt currently examined, there is pictorial 
communication on demand which used mobile communications technology, for example. It seems that 
attach a display in mobile communication equipment, such as a cellular phone, a demand of a user is 
specifically answered, image data is transmitted to mobile communication equipment, and a picture is 
expressed as a display. 

[0003] On the other hand, like mobile communications, in case communication through the low 
transmission hne of channel capacity is performed, it is necessary to transmit image data efficiently. 
Moreover, when answering a demand of a user like pictorial commxmication on demand and offering a 
picture, it is necessary to be seldom made to lengthen a user's latency time too much. It is possible to 
adopt the technology currently indicated by JP,7-7620,A there. With the technology ciu-rently indicated by 
this open official report, image data is divided into two or more spatial-frequency components using 
2-dimensional wavelet transform, and compression coding is given to each component data. Consequently, 
the transmitting sign corresponding to the frequency component is created. And it is transmitted 
sequentially from the transmitting sign corresponding to a low-frequency component among this created 
transmitting sign. 

[0004] Since compression coding is given to image data, the amount of transmitting signs can be lessened. 
Therefore, image data can be transmitted efficiently. Moreover, since it is transmitted sequentially from 
the transmitting sign corresponding to a low frequency component, in the receiving side, the loose picture 
of change of the content of a picture is displayed first, and the picture with a change of the content of a 
picture sharp after that is added to the picture currently displayed, on old. That is, since it is made to 
display an outline picture first, shortening of a user's mental latency time is attained. 
[0005] 2-dimensional wavelet transform For example, JP, 7-23228, A, OLIVIER RIOUL and MARTIN 
VETTERLI; "Wavelets and Signal Proccessing", IEEE SP MAGAZINE, pp. 14-38, and OCTOBER 1991, 
Stephane Mallat; "Zero-Crossings of a Wavelet Transform", IEEE TRANSACTIONS ON INFORMATION 
THEORY, and VOL. - 37, N0.4, pp.1019 1033, and JULY 1991 etc. - it is explained in detail 
[0006] Furthermore, as technology which displays an outline picture first like the aforementioned open 
official report, the technology currently indicated by JP,5- 103214, A, for example can be mentioned, 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, with the conventional technology mentioned above, 
the outline picture displayed first is what has coarse resolution. This is because it is made to display a 
pictxure on the outline picture concerned being created based on some subject-copy image data in the same 
size as a subject-copy image by the receiving side. 

[0008] Displaying an outline picture with coarse resolution first has a problem of making mental 
displeasure, such as irritation over the picture which clarified not being conversely displayed from a 
viewpoint of shortening of a user's mental latency time, although it is convenient, promote. Then, the 
purpose of this invention is offering the image data transmission method which can solve the 
above-mentioned technical technical problem, can transmit image data efficiently even when 
transmitting image data through the low transmission line of channel capacity, can grasp the outline of a 
picture only by moreover glancing from the initial stage of a display, and can moreover display a 
high- definition pictxnre fi"om the initial stage of a display. 



[0009] Moreover, other purposes of this invention are offering the image data transmission equipment for 

enforciQg the aforementioned method. . 

[0010] 

[Means for Solving the Problem] Invention according to claim 1 for attaining the aforementioned purpose 
It is a method for transmitting the image data corresponding to a subject-copy image through a 
predetermined transmission line. Perform predetermined orthogonal transformation coding processing to 
image data, and division conversion of the image data is carried out at the component data corresponding 
to two or more frequency components. Classify this component data into the group corresponding to a 
predetermined frequency component, and the aforementioned component data are gradually sent out to 
the aforementioned transmission line in a group unit from the group corresponding to a low-frequency 
component among this classified group. The component data corresponding to the group transmitted 
through the aforementioned transmission line are accumulated cumulatively. Perform orthogonal 
transformation decrjnption processing which is opposite processing of the aforementioned orthogonal 
transformation coding processing at an accumidation result whenever this accumulation is performed, 
and image data is restored. It is the image data transmission method characterized by displaying the 
picture corresponding to this restored image data on the display screen so that the resolution per unit 
length may become almost fixed until it results [ from the initial stage of a display ] in a culmination. 
[OOll] Moreover, while invention according to claim 10 can perform orthogonal transformation decryption 
processing which is opposite processing of accumulation processing and predetermined orthogonal 
transformation coding processing As opposed to the transmission equipment-ed which has the function to 
which a picture is made to display on the display screen that the resolution per unit length becomes 
almost fixed until it results [ from the initial stage of a display ] in a culmination It is the transmission 
equipment for transmitting the image data corresponding to a subject-copy image through a 
predetermined transmission line. The data-conversion^ means for performing predetermined orthogonal 
transformation coding processing to image data, and carrying out division conversion of the image data at 
the component data corresponding to two or more frequency components. The classification means for 
classifying into the group corresponding to a predetermined frequency component the component data 
created with this data-conversion <DP N=0004> means, It is the image data transmission equipment 
characterized by including the sending out means for sending out the aforementioned component data to 
the aforementioned transmission line gradually in a group unit from the group corresponding to a 
low-frequency component among each group classified according to this classification means. 
[0012] Moreover, invention according to claim 12 performs predetermined orthogonal transformation 
coding processing to the image data corresponding to a subject-copy image, and is created. And it is 
component data classified into the group according to the predetermined frequency component. It is the 
transmission equipment-ed for receiving the component data gradually sent out to a predetermined 
transmission line in a group unit from the group corresponding to a low-frequency component, and 
performing restoration processing. The accumulation means for accumulating the received component 
data cumulatively per group. The data restoration means for performing orthogonal transformation 
decryption processing which is opposite processing of the aforementioned orthogonal transformation 
coding processing at an accumulation result whenever accimiulation is performed in this accumulation 
means, and restoring image data, It is the image data transmission equipment characterized by including 
the display-control means for displaying on tite display screen the pictin-e corresponding to the image 
data restored with this data restoration means so that the resolution per unit length may become almost 
fixed until it results [ from the initial stage of a display 1 in a culmination. 

[0013] As for the component data sent out to a transmission line from transmission equipment, image 
data is compressed by orthogonal transformation coding processing in this invention. Therefore, even if 
the channel capacity of a transmission line is low, image data can be transmitted efficiently. This 
component data is classified into the group corresponding to two or more frequency components according 
to this invention, and is gradually sent out to a transmission line in a group imit from the group 
corresponding to a low-frequency component by it. 

[0014] On the other hand, in transmission equipment-ed, the transmitted component data are 
cumulatively accumulated per group. Consequently, the component data which clarify the details of a 
picture to the component data corresponding to the outline picture transmitted first are added 
cumulatively, and the amount of data increases cumulatively. Therefore, the amount of data of the image 
data restored based on component data also increases cumulatively. 

[0015] In transmission equipment ed, the picture corresponding to the image data which this amount of 
data increases cumulatively is displayed on the display screen so that the resolution per unit length may 
be kept almost constant until it results [ from the initial stage of a display ] in a culmination. 
Consequently, a picture is displayed in small size at first, and the size is expanded and displayed 



gradually after that. Thus, according to this invention, since a picture is displayed on the initial stage of 
the display with few amounts of image data in small size, it seems that the high- definition picture is 
reflected from the initial stage of a display to a user, and size is small - be alike and carry out - since a 
picture is displayed, shortening of a user's mental latency time can also plan it 

[0016] Invention according to claim 2 is the image data transmission method according to claim 1 
characterized by the aforementioned orthogonal transformation coding processing being 2-dimensional 
wavelet transform. According to this invention, since image data is compressed using 2*dimen8ional 
wavelet transform, compared with the case where the hierarchy coding processing which increases more 
than the amount of data before the amount of data after compression compressing is used, compressibility 
can be made high. 

[0017] Invention according to claim 3 is the image data transmission method according to claim 2 
characterized by performing quantization processing to image data in advance of division conversion to 
the aforementioned component data. According to this invention, since image data is quantized, the 
transmission amount of data can be lessened further. 

[0018] Invention according to claim 4 is the image data transmission method according to claim 1 to 3 
characterized by adjusting the layout of the display screen according to the picture size corresponding to 
the image data concerned, and displaying the picture corresponding to the image data concerned on the 
display screen after that, after all the image data corresponding to arbitrary groups is restored. The 
picture size corresponding to image data is the size of the display image determined according to the 
amount of iniage data. That is, since resolution is displayed to be maintained at simultaneously 
regularity until a picture results [ from the initial stage of a display ] in a culmination, according to the 
amount of image data, the size is decided naturally. 

[0019] For example, it may be more desirable to change the display position of a document with change of 
the size of a picture rather than to display a document on a final display position from the beginning, 
when displaying a document (text) simultaneously with a picture. When an example is given, it is the 
case where the content which should be displayed migrates to two or more screens. In this case, if the 
display position of a document is shifted when picture size is small, the content which should be displayed 
on the next screen can be simultaneously displayed on the screen concerned, and a user can be provided 
with a lot of information at once. 

[0020] Then, the above composition is reaUzable if it enables it to adjust the layout of the display screen 
like this invention before displaying a picture. Invention according to claim 5 is the image data 
transmission method according to claim 1 to 3 characterized by adjusting the layout of the display screen 
according to the picture size corresponding to the image data concerned, before preparation required to 
display the picture corresponding to the image data corresponding to arbitrary groups is completed. 
[0021] Preparation required to display the aforementioned picture includes the transfer to the display 
mechanism of the image data which image data restored and restored. Since the layout of the display 
screen is adjusted before preparation required to display a picture is completed according to this 
invention, if preparation is completed, a picture can be displayed immediately. Invention according to 
claim 6 is the image data transmission method according to claim 1 to 5 characterized by stopping or 
interrupting transmission of data, when the predetermined criteria about the amount of data or the 
transmission time transmitted is satisfied. 

[0022] The aforementioned predetermined criteria includes that it is data on which a picture is displayed 
in size with the bigger data which should be transmitted than the predetermined maximum picture size, 
that it is data on which a picture is displayed in size with the bigger data which should be transmitted 
than predetermined stop picture size, and that the predetermined time has passed since the transmission 
start. According to this invention, when a predetermined criteria is satisfied, transmission of data is 
stopped or interrupted automatically. Therefore, unnecessary data transmission can be eliminated and 
improvement in data transmission efficiency can be aimed at. 

[0023] In addition, if the communication environment of a transmission line is investigated and the 
aforementioned criteria is changed like invention according to claim 7 according to the communication 
environment of this investigated transmission line, much more improvement in data transmission 
efficiency can be aimed at. The communication environment of the aforementioned transmission hne is 
the transmission speed of a transmission line. When a stop and resumption of transmission of data can be 
specified manually, invention according to claim 8 The data transmission after transmission of the data 
corresponding to arbitrary groups is interrupted temporarily. It distinguishes any [ the stop of data 
transmission, or ] of resumption was specified at the time of this discontinuation. Consequently, only 
when it is distinguished that resumption of data transmission was specified, it is the image data 
transmission method according to claim 1 to 5 characterized by starting transmission of the data 
corresponding to'the following group. 



[0024] When according to this invention a user judges that it is not necessary to enlarge size of a display 
image any more in the timing as which the picture corresponding to the data corresponding to arbitrary 
groups was displayed and specifies a stop, transmission of the data corresponding to the group which 
should be transmitted to a degree is stopped. Therefore, since data transmission unnecessary for a user is 
eliminated, improvement in data transmission efficiency can be aimed at. 

[0025] Invention according to claim 9 is the image data transmission method according to claim 1 to 8 
characterized by the aforementioned image data being a thing corresponding to two or more subject-copy 
images. By this invention, since image data corresponds to two or more subject-copy images, when a 
picture is displayed, two or more outhne pictures will be displayed in small size, respectively That is, the 
outline of two or more subject-copy images is displayed as a list. Therefore, the outline of all pictures can 
be grasped promptly. 

[0026] While invention according to claim 11 can perform orthogonal transformation decryption 
processing which is opposite processing of accumulation processing and predetermined orthogonal 
transformation coding processing As opposed to the transmission equipment-ed which has the function to 
which a picture is made to display on the display screen that the resolution per unit length becomes 
almost fixed until it results [ from the initial stage of a display ] in a culmination It is the transmission 
equipment for transmitting the image data corresponding to a subject copy image through a 
predetermined transmission hne. The storage means which the component data created as a result of 
performing predetermined orthogonal transformation coding processing to image data are classified into 
the group corresponding to a predetermined frequency component, and is memorized, The component 
data memorized by the aforementioned storage means at the time of data transmission are read firom the 
group corresponding to a low-firequency component one by one in a group unit. It is the image data 
transmission equipment characterized by including the sending-out means for sending out this read 
component data to the aforementioned transmission line gradually according to read-out sequence. 
[0027] In this invention, the component data sent out to a transmission line are data beforehand 
memorized by the storage means. Therefore, time required for the classification to the group 
corresponding to the division conversion and the frequency component by orthogonal txansformation 
coding processing etc. becomes unnecessary at the time of data transmission. 
[0028] 

[Embodiments of the Invention] Below, the gestalt of operation of this invention is explained in detail 
with reference to an accompanying drawing. 

The <lst operation gestalt> This 1st operation gestalt corresponds mainly to a claim 1, a claim 2, a claim 
3, a claim 4, a claim 9, a claim 10, and technology according to claim 12. 

[0029] Drawing 1 is the functional block diagram showing the composition of the image data transmission 
system of the 1st operation gestalt of this invention. This image data transmission system is a system for 
transmitting image data firom the pin center,large office 10 by on demand one through the mobile channel 
100 to a mobile station 40. The mobile station 40 assumes what is used for a portable telephone with a 
display, PHS with a display (Personal Hand3q)hone System), the navigation equipment for mount, etc. 
[0030] The mobile station 40 is equipped with the display 80 which consisted of the input section 50 which 
consisted of a keyboard or a touch panel, the demand signal transmitting section 60, the display-control 
section 70, a liquid crystal display element, a plasma display device, or CRT, and the receive section 90. 
The demand signal transmitting section 60 is for transmitting the transmission demand signal generated 
when a user operated the input section 50 to the pin center,large office 10. Information, such as a kind of 
desired picture, is included in the aforementioned transmission demand signal. The display-control 
section 70 gives the image data transmitted from the pin center, large office 1 to a display 80, and displays 
the picture corresponding to the image data concerned by the display 80. 

[0031] The pin center,large office 10 is equipped with the demand signal receive section 20 and the 
transmitting section 30. The demand signal receive section 20 is for receiving the transmission demand 
signal transmitted from the demand signal transmitting section 60 of the aforementioned mobile station 
40. The demand signal receive section 20 will transmit the transmission demand signal concerned to the 
image data offer section 31 of the transmitting section 30, if a transmission demand signal is received. 
[0032] If the aforementioned transmission demand signal is transmitted, the image data offer section 31 
will analyze the transmission demand signal concerned, and will give the image data corresponding to the 
picture of the kind specified by the user to the image transformation section 32. Image data may 
correspond to the picture of the real time which may be stored in memory, such as CD-ROM, and was 
photoed with the camera outside drawing. 

[0033] The image transformation section 32 is for giving 2-dimensional wavelet transform to the image 
data given. Here, 2-dimensional wavelet transform is explained with reference to drawing 2 . Image data 
LLO Drawing 2 (a) It sets on a frequency flat surface so that it may be shown, and it is the 



horizontal-frequency component fH. And perpendicular frequency component fV It is data which have 
a*Uke 2-dimensional breadth. Image data LLO which has this-like 2 dimensional breadth If 2-dimensional 
wavelet transform is given, frequency component division will be recursively performed by the image data 
of a low-frequency component as follows (references, such as drawing 3 , drawing 4 , etc. of JP,7-23228,A.). 
[0034] namely, image data LLO the filtering processing (h filter) which takes out average information to a 
horizontal direction and a perpendicular direction, respectively, and difference filtering processing (g 
filter) which takes out the like information is performed ■ drawing 2 (b) it is shown -- as four frequency 
component data [ LH / LL, HL II /, and / 1 ] 1 and HHl It is divided. Subsequently, as shown in drawing 2 
(c), it is the low frequency component data LL 1 most. They are the component data LL2 and HL2, LH2, 
and HH2 similarly. It is divided. Furthermore, drawing 2 (d) It is the low frequency component data LL 2 
most so that it may be shown. It is similarly divided into the frequency component data [ LH / LL, HL /3 /, 
and / 3 ] 3 and HH3. 

[0035] In addition, the number of times of division in this 2-dimensional wavelet transform can be 
arbitrarily set up within the number of times of the maximum decided by pictiire size. Thus, image data 
LLO By being divided into two or more frequency components, each frequency component data is image 
data LLO. Horizontal-frequency component fH And perpendicular frequency component fV It comes to 
have several [ 1/] of the amounts of data of each amoxint of data. And whenever it piles up a frequency 
division, the amoimt of data decreases. That is, the amount of data is LLO, LLl, LL2, and LL3. It 
decreases in order. 

[0036] It returns to drawing 1 and the component data created in the image transformation section 32 are 
given to the quantization section 33. In the quantization section 33, quantization processing is performed 
to the component data corresponding to each frequency component. Consequently, quantization data are 
created. Quantization processing is attained by **(ing) component data by arbitrary integral values. 
Moreover, you may adopt the vector quantization which gathers two or more data as a vector as more 
advanced technique, and is quantized. At this time, you may adopt the technology currently indicated by 
JP,5-276499,A, JP,6-296275,A, etc. 

[0037] If quantization processing is performed to component data, the data corresponding to an 
inconspicuous detailed picture will be cut down by human being's eyes. Adjustment of the amount of 
curtailment is enabled by adjusting a quantization parameter. When specifically attaining quantization 
processing by **(ing) component data by arbitrary integral values, the amount of curtailment can be 
adjusted by changing the value of an integral value. 

[0038] In addition, you may make it remove the data corresponding to an inconspicuous detailed picture 
to human being's eyes in component data instead of performing quantization processing to component 
data. The created quantization data are given to the division processing section 34. The division 
processing section 34 gives the quantization data concerned to the coding section 35 in predetermined 
sequence, after all quantization data are given from the quantization section 33. More specifically, the 
division processing section 34 classifies quantization data into the group corresponding to a 
predetermined frequency component. For example, drawing 2 (d) It sets, quantization data the •*LL3" 
group Gl, HL3, LH3 and the "HH3" group G2, HL2, LH2 and "HH2" group G3, and HLl, LHl and the 
"HHl" group G4 (the following groups Gl and G2, G3, and G4 respectively "the 1st group Gl" ■■) it is 
called "the 2nd group G2", the "3rd group G3", and the "4th group G4" It classifies. And quantization data 
are gradually given to the coding section 35 in order of the 1st group Gl corresponding to a low-frequency 
component to the 2nd group G2, 3rd group G3, and the 4th group G4. 

[0039] In the coding section 35, variable length-coding processing is performed for every group to 
quantization data. Consequently, the transmitting sign corresponding to a group is created, respectively. 
As variable length coding, coding which combined zero run length coding and Huffman coding, for 
example can be considered. The transmitting sign created in the coding section 35 is given to the header 
adjunct 36. 

[0040] In the header adjunct 36, header information is added to the transmitting sign corresponding to 
each group. Data required to restore a transmitting sign with the identification information of the 
number of times of component division at the time of giving 2-dimensional wavelet transform to the 
picture size of a subject-copy image, a coding method, and image data and a mobile station 40 and a 
mobile station 40 are contained in header information. The transmitting sign to which header 
information was added is given to the transmission-control section 37. 

[0041] In the transmission-control section 37, the given transmitting sign is gradually sent out to the 
mobile channel 3 per group according to a predetermined rule. More specifically, the transmitting sign of 
the group corresponding to a low-frequency component is sent out previously, and the more nearly 
transmitting sign of the group corresponding to a high frequency component is sent out later. Thus, in the 
pin center,large office 1, since image data is compressed by giving 2-dimensional wavelet transform to 



image data, the amount of transmit data decreases. Therefore, even if the channel capacity of the mobile 
channel 100 is low, image data can be transmitted efficiently. 

[0042] The receive section 90 of a mobile station 40 is equipped with the reception section 91, If the • 
transmitting sign sent out to the mobile channel 3 from the pin center,large office 1 is received in the 
reception section 91, the receiving sign concerned will be given to the header analysis section 92. In the 
header analysis section 92, a header is extracted from a receiving sign. The number of times of component 
division at the time of giving 2-dimensionaI wavelet transform to picture size, a coding method, and 
image data etc. is contained in the header as mentioned above. The extracted header and the receiving 
sign after header extraction are given to the decryption section 93. 

[0043] In the decr3^tion section 93, variable length decryption processing is performed to a receiving sign 
based on the coding method contained in the header. Specifically, decr3^tion processing which is 
processing contrary to the variable-length-coding processing adopted in the variable-length-coding 
section 33 of the aforementioned pin center,large office 10 is performed to a receiving sign. Consequently, 
a receiving sign is restored to quantization data. The restored quantization data are given to the 
accumulation processing section 94. 

[0044] The accumulation processing section 94 accumulates quantization data cumulatively, whenever 
the quantization data of the 1st - the 4th group G1-G4 are given. If the quantization data of the 2nd group 
G2 are specifically given after the quantization data of the 1st group Gl are given, the quantization data 
of the 2nd group G2 will be added to the quantization data of the 1st group Gl. Consequently, drawing 2 
(c) The quantization data corresponding to "LL2" are obtained, the case where similarly the quantization 
data of 3rd group G3 are given -■ drawing 2 (b) the case where the quantization data corresponding to 
"LLl" were obtained, and the quantization data of the 4th group G4 are given ■- drawing 2 (a) The 
quantization data corresponding to "LLO" are obtained. 

[0045] Thus, in the accumulation processing section 94, the quantization data corresponding to each 
frequency component of "LL3", "LL2", "LLl", and "LLO" whenever the quantization data of the 1st - the 
4th group Gl"G4 are given are obtained one by one. In the picture inverse transformation section 26 to 
which quantization data are given one by one, 2-dimensional wavelet inverse transformation is performed 
one by one to the quantization data concerned, consequently -- the picture inverse transformation section 
26 " each image data D3 of "LL3", "LL2", "LLl", and "LLO" D2 and Dl DO It is restored one by one. Each 
restored image data D3 -DO It is given to the display-control section 70 one by one. 

[0046] Image data D3 given from the picture inverse transformation section 26 in the display-control 
section 70 DO A corresponding picture is displayed on a display 80. Still more specifically, the 
display-control section 70 determines that it is kept almost constant by the reduction percentage of a 
picture until the resolution per unit length of the horizontal direction in the display screen of a display 80 
and a perpendicular direction results [ from the initial stage of a display ] in a culmination, and it 
displays a picture according to the reduction percentage concerned. 

[0047] The reduction percentage concerned is determined based on the number of times of component 
division at the time of giving the picture size and 2-dimensional wavelet transform of the subject-copy 
image contained in header information. That is, the amount of image data of "LL3", "LL2", "LLl", and 
"LLO" mentioned decreasing in this order above. Therefore, if even the picture size of a subject-copy image 
is known, reduction percentage required in order to make regularity mostly the horizontal resolution and 
the vertical definition per unit length is known, concrete - image data D3 of "LL3", "LL2", "LLl", and 
"LLO" D2 Dl DO Corresponding picture size approaches the size of a subject-copy image at this order. 
[0048] When transition of a display of a picture is shown notionally, it is drawing 3 (a). - (d) It comes to be 
shown. That is, the picture PI of small size is displayed at first, and the pictures P2, P3, and P4 of the size 
expanded in latter-part story are displayed. By the way, what is necessary is just to only expand, without 
taking the layout of the display screen into consideration, especially in displaying only one pictxure on the 
display screen of a display 80 in expanding picture size. 

[0049] However, it is more desirable to change the display position of a document according to picture size, 
when displaying a file including the document realized by the h5npertext used, for example by WWW 
(World Wide Web) of the Internet and two or more pictures. Because, drawing 4 (a) If the display position 
of documents Tl, T2, and T3 is shifted to the screen upper part according to the size when the pictures Ql, 
Q2, Q3, Q4, and Q5 of a minimum size are being displayed so that it may be shown. Space S will be 
vacant in a screen lower part. It is because a lot of information can be given to a user at once if the next 
file is displayed on this vacant space S. 

[0050] Then, the display-control section 70 adjusts the layout of the display screen of a display 80, before 
displaying a picture, concrete - image data D3 of "LL3" the layout of the display screen after all were 
given - image data D3 of "LL3" It adjusts according to corresponding picture size. Then, drawing 4 (a) 
The file of the following page is displayed on pictures Q1-Q5 and documents T1-T2, and a row at the 



display screen so that it may be shown. 

[0051] the same - image data D2 of "LL2", "LLl", and "LLO" Dl DO After all are given the layout of the 
display screen image data D2 of "LL2", "LLl", and "LLO" Dl DO It adjusts according to the picture size 
which corresponds, respectively. Drawing 4 (a) And drawing 5 (a) (b) If Space S is vacant while displaying 
pictures Q1-Q5 and documents T1T2 on the display screen so that it may be shown, the fUe of the 
following page will be displayed. 

[0052] Since it is made to change the size of a display image according to the image data transmission 
system of this 1st operation gestalt as mentioned above so that the resolution per imit length may become 
almost the same in any stage of a display in a receiving side, it is reflected as the brilliance high 
resolution picture is displayed on the user from the initial stage of a display. Therefore, a user is not made 
to produce mental displeasure etc, compared with the case where the picture of a low resolution is 
displayed on the initial stage of a display, and in the initial stage of a display, size is small be alike and 
carry out - a picture is displayed, and moreover, since a picture is high resolution, it can glance at it and 
recognize what picture is displayed Therefore, the dissolution of a user's mental latency time can also be 
aimed at. 

[0053] Moreover, since all pictures are simultaneously displayed, expanding size when displaying two or 
more pictures on one screen, the outline of all pictures can be grasped promptly. Furthermore, since the 
2 'dimensional wavelet transform method is adopted as a compression coding method, the amount of 
transmitting signs can be lessened compared with the case where hierarchy coding is used. That is, to 
increasing to about about 1,3 times of the subject-copy image amount of data, if the transmitting sign 
after hierarchy coding was given is a 2-dimensional wavelet transform method, it will become almost the 
same as that of the subject copy image amount of data, 

[0054] However, since 2-dimensional wavelet transform collapses and is accompanied by processing 
(filtering processing), processing tends to become complicated fundamentally, therefore, as long as it 
attaches importance to the point of the simplification of processing, you may make it use hierarchy coding 
instead of 2-dimensional wavelet transform (hierarchy coding -- for example, doctor-of-engineering 
Harashima ****** [ ] edited by the television society - like a high-tech hand - coming - series [ ] "image 
information compression" - refer to [ of "hierarchy coding" of the column of Chapter 9 "the coding metho.d 
of a static image" of [3] ] the term) 

[0055] In addition, although processing becomes easy when using 2-dimensional wavelet transform and 
using a haar function as a basis function and it is known that block distortion will arise in a restoration 
picture, if pictiure size is made small like this operation gestalt, the influence hardly attains to human 
being's eyes. 

The <2nd operation gestalt> This 2nd operation gestalt correspoiids mainly to technology according to 
claim 5. 

[0056] Drawing 6 is drawing for explaining comparing with processing of the display-control section 70 in 
the image data transmission system of the aforementioned 1st operation gestalt about processing of the 
display-control section 70 in the image data transmission system of the 2nd operation gestalt of this 
invention. At the aforenientioned 1st operation gestalt, the display-control section 70 is drawing 6 (a). So 
that it may be shown the inside of "LL3", "LL2", "LLl", and "LLO" - one of image data Dn (n=l -4) After all 
were given (tl) the layout of the display screen is adjusted according to the picture size corresponding to 
the image data Dn concerned (tl -t 2) *• after that ■- the image data Dn concerned A corresponding picture 
is displayed on the display screen. Namely, image data Dn Work called layout adjustment after all are 
given before displaying a picture is needed, and a picture is timing t2. It is displayed for the first time. 
[0057] With this 2nd operation gestalt, on the other hand, the display-control section 70 Drawing 6 (b) It 
is image data Dn so that it may be shown. About the layout of the display screen, it is the image data Dn 
concerned to the midst given. So that a picture may be expanded according to corresponding picture size 
it adjusts beforehand (t3) - image data Dn after all were given - immediately - the image data Dn 
concerned The picture of corresponding size is displayed on the display screen (tl). That is, since it is 
made to perform layout adjustment beforehand, it is image data Dn. A corresponding picture can be 
displayed promptly, concrete - a part (t2 tl ) ■ only time becomes quick This effect becomes effective 
especially, when displaying the file which has the hypertext structure used by WWW. That is, it is 
because layout adjustment of the display screen takes time comparatively like the file which has 
hypertext structure when the document and the picture are intermingled. 

[0058] However, it is image data Dn-H by carrying out layout adjustment beforehand with the 2nd 
operation gestalt. It is image data Dn temporarily about a corresponding picture. It will display in 
corresponding size. That is, since a picture with big size will be displayed in the comparatively few 
amount of image data, resolution falls. However, like drawing 3 , since only one stage is only expanded 
and, as for picture size, the time of a resolution fall to that extent when it is not the forge fire which the 



granularity of a picture attaches to an eye at, and resolution is falling is also very short, it seldom 

becomes a problem. 

The <3rd operation gestalt> This 3rd operation gestalt corresponds mainly to a claim 6 and technology 
according to claim 7. 

[0059] Next, the image data transmission system of the 3rd operation gestalt of this invention is 
explained. In the following explanation, drawing 1 is referred to again, the [ the above 1st and ] -- a 
picture is displayed in first small size, and size is expanded gradually after that and it is made to display 
a picture in the same size as a subject-copy image finally in 2 operation gestalten With this 3rd operation 
gestalt, when the picture of the size according to the purpose is displayed in process in which picture size 
is expanded gradually, the feature is in the point that a subsequent size expansion can be stopped. 
[0060] There is a thing of various sizes in the subject-copy image actually transmitted, and in 
transmitting two or more pictures one after another, it says that it is not necessary to display the picture 
of the always same size as a subject-copy image in many cases. Therefore, if transmission of image data 
can be stopped on the way, it will lead to improvement in a transmission efficiency. The criterion of a stop 
of size expansion can consider the following, for example. 

** Define beforehand whether it stops by which picture size iii the pin center,large office 10, and when the 
transmitting sign corresponding to the stop picture size is transmitted to a mobile station 40 in the 
transmission-control section 37, stop transmission. 

** Define the maximum picture size displayed beforehand in the pin center,large office 10, and when the 
transmitting sign corresponding to the size below the maximum picture size is transmitted in the 
transmission-control section 37, stop transmission. ^ 

** Define the upper limit of the transmission time of a transmitting sign beforehand in the pin 
center,large office 10, and when it is judged that the upper limit the transmission time was specified to be 
in the transmission- control section 37 was exceeded, stop transmission of a transmitting sign. 
[0061] In addition, stop picture size and the maximum picture size are beforehand defined in the mobile 
station 40, and when the transmitting sign corresponding to the size below stop picture size and the 
maximum picture size is received in the receive section 90 of a mobile station 40, you may make it stop 
reception. Moreover, the upper limit of a transmission time is beforehand defined in the mobile station 40, 
and when a upper limit is exceeded firom the reception start of a transmitting sign in the receive section 
90 of a mobile station 40, you may make it stop reception. 

[0062] By the way, this invention can apply the cable -transmission way where transmission speed, such 
as not only the radio -transmission way where transmission speed like the mobile channel 100 as a 
transmission line between the pin center,large office 10 and a mobile station 40 is slow but LAN, is quick. 
For example, it is [ as opposed to / the pin center,large office 10 / as shown in drawing 7 ] the Internet 
network IN with a high-speed transmission speed. Telephone network / low speed / transmission speed ] 
TN It connects and is a telephone network TN further. Cellular-phone Une network / overly low speed / 
transmission speed ] KTN (since it is a radio -transmission way, the dashed line shows.) It may connect. In 
such a case, in the aforementioned **, if the upper limit of a transmission time is fixed, the time 
transmitted according to transmission speed will differ. Therefore, it is more desirable to enable it to 
change a criterion according to the transmission speed of a transmission Une. 

[0063] Drawing 8 is a flow chart for explaining the processing for realizing this composition. When there 
is a Request to Send of a picture firom a mobile station 40 (YES of Step Al), the transmitting section 30 
turns to a mobile station 40 the dummy data which include the purport which is dummy data in a header, 
and transmits (Step A2). Simultaneously, measurement of time is started (Step A3). On the other hand, if 
the receive section 90 in a mobile station 40 judges that dummy data were received with reference to the 
information in a header, it will answer the pin center,large office 10 as it is in dummy data. If the 
transmitting section 30 of the pin center,large office 10 judges that dummy data have been answered 
(YES of Step A4), it will end measurement of time (step A5). Furthermore, the transmission speed of a 
transmission line is grasped based on this measured time, and the upper hmit of the aforementioned 
transmission time is changed according to this grasped transmission speed (Step A6). 
The <4th operation gestalt> This 4th operation gestalt corresponds mainly to technology according to 
claim 8. 

[0064] Next, the image data transmission system of the 4th operation gestalt of this invention is 
explained. In the following explanation, drawing 1 is referred to again. With the aforementioned 3rd 
operation gestalt, the criterion for stopping transmission of image data is defined beforehand. However, 
generally it is decided by judgment of the user of a receiving side how much precision of a picture to be 
required in many cases. That is, if the picture of small picture size is seen and only an outline is grasped, 
it is enough, or if it is a picture with especially an interest, there is a case where he wants to see a picture 
in the same size as a subject-copy image. Then, the user enables it to specify the transmission stop of 



image data for every stage with this 4th operation gestalt. 

[0065] Drawing 9 is a flow chart for explaining processing of the transmission-control section 37 of this 
4th operation gestalt. The transmission-control section 37 is image data Dn. After transmitting a 
corresponding transmitting sign, transmission of a transmitting sign is halted (Step Bl, B-2). With a 
mobile station 40, it is image data Dn. When a corresponding transmitting sign is received, quantization 
data are restored, image data is further restored firom this quantization data, and it is image data Dn. A 
picture is displayed on a display 80 in the size to which it responded. At this time 70, for example, the 
display-control section, the message which asks a display 80 about whether transmission is stopped or 
not is displayed. Answering this, a user operates the input section 50, includes the message which directs 
a transmission stop or resumption of transmission in a transmission demand signal, and notifies to the 
pin center,large office 10. 

[0066] The transmission-control section 37 distinguishes whether the transmission demand signal from a 
mobile station 40 was received, after making transmission of a transmitting sign halt (Step B3). 
Consequently, if it is distinguished that the transmission demand signal was received, it will investigate 
any of a transmission stop or resumption of transmission the messages contained in the demand signal 
concerned are (Step B4). Consequently, if it is a transmission stop, transmission of a transmitting sign 
will be stopped (step B5). On the other hand, if it is resumption of transmission, it is the followiiig image 
data Dn-1. Transmission of a corresponding transmitting sign is started (step B6). 

[0067] In addition, in the above explanation, it may be only a transmission stop that a user specifies 
either a transmission stop and the resumption of transmission, for example although the user is made to 
be specified, when you wish resumption of transmission, any operation also bends and it may be made 
like. In this case, what is necessary is just to make it consider that he wishes resumption of transmission, 
if the transmission demand signal which will include a transmission stop by the time predetermined-time 
deltat passes is not transmitted as processing of the transmission -control section 37 after making 
transmission of a transmitting sign halt. According to this composition, a user's work can be simplified. 
[0068] Improvement in a transmission efficiency can be aimed at satisfying a user's hope according to the 
image data transmission system of this 4th operation form, as mentioned above, since it can avoid 
transmitting and displaying the picture of the size more than required size while a user and the pin 
center,large office 10 have a dialog. 

The <5th operation form> This 5th operation form corresponds mainly to technology according to claim 11. 
[0069] Drawing 10 is the block diagram showing the composition of the pin center,large office 10 in the 
image data transmission system of the 5th operation form of this invention. In drawing 10 , the same 
reference mark is used about the same fimctional division as drawing 1 . With the 4th operation form, in 
the transmitting section 30, there is no above 1st, and it answered that the transmission demand signal 
was received, image data was compressed using 2-dimensional wavelet transform, and it quantized, and 
after classifying into a group further, it has encoded in the pin center,large office 10, 

[0070] On the other hand, image data is compressed and quantized, more than one are further classified 
into the group corresponding to a frequency component according to this 5th operation gestalt, and the 
memory 200, such as EEPROM, is made to memorize beforehand the transmitting sign which is the 
result of encoding for every group. And when a transmission demand signal is received, the image data 
offer section 31 analyzes a transmission demand signal, and the transmitting sign corresponding to 
required image data is read from memory 200, and header information is added to this read transmitting 
sign by the header adjunct 36, and it is made to transmit the transmitting sign concerned from the 
transmission-control section 37 finally by it. 

[0071] According to this composition, since processing called the classification and coding to compression 
of image data, quantization, and a group becomes unnecessary, after being accessed from a mobile station 
40, image data can be transmitted quickly. Therefore, a user's latency time can be shortened further. 
<Other operation gestalten> Although explanation of the operation gestalt of this invention is as above, 
this invention is not hmited to the above-mentioned operation gestalt. For example, although the 
aforementioned operation gestalt explains the system for realizing pictorial communication by on demand 
one, this invention is applicable also about a system which provides a target with a picture on the other 
hand from the pin center, large office 10 at a mobile station 40. 

[0072] Furthermore, a gestalt on which the list of image data, such as a picture catalog for a mail order in 
the image database prepared, for example in the pin center,large o£&ce 10 side, is displayed by the mobile 
station 40 side as a gestalt which can apply this invention can be considered. In addition, it is possible to 
perform design changes various in the range of this invention. 
[0073] 

[Effect of the Invention] As mentioned above, according to this invention, since orthogonal transformation 
coding processing was performed to image data and image data is compressed, though channel capacity is 



a low transmission line like a mobile channel in a transmission line, image data can be transmitted 
efficiently even if. Moreover, in a receiving side, since it is displaying that a picture keeps the resolution 
per unit length almost constant until it results [ from the initial stage of a display ] in a culmination, a 
high- definition picture can be displayed from the initial stage of a display. Therefore, mental displeasiure 
is hot produced to a user. And since tiie outline of a picture can be grasped clearly, a user's mental latency 
time can be shortened. 

[0074] Especially, according to invention according to claim 2, since image data is compressed by 
2-dimensional wavelet transform, compared with the case where hierarchy coding processing is used, 
data transmission efficiency can be improved further. Moreover, according to invention according to claim 
3, since image data is quantized, data transmission efficiency can be improved further further. 
[0075] Moreover, since it enables it to adjust the layout of the display screen before displaying a picture, 
when the contents which should display a document simultaneously and should display it with a picture 
migrate to two or more screens according to invention according to claim 4, the contents which should be 
displayed on the next screen can also be displayed simultaneously. Therefore, a user can be provided with 
a lot of information at once. 

[0076] Moreover, since the layout of the display screen is adjusted before preparation required to display 
a picture is completed according to invention according to claim 5, if preparation is completed, a picture 
can be displayed immediately. Therefore, the increase in efficiency of image display can be attained. 
Moreover, according to invention according to claim 6, since data transmission can be stopped or 
interrupted automatically, unnecessary data transmission can be eliminated and much more 
improvement in data transmission efficiency can be aimed at. 

[0077] Moreover, according to composition according to claim 7, since the criteria for the stop of data 
transmission or discontinuation is changed according to the communication environment of a 
transmission line, much more improvement in data transmission efficiency can be aimed at. Moreover, 
according to invention according to claim 8, since it can respond to liking of a user and data transmission 
can be made to stop and resume, unnecessary data transmission can be eliminated for a user. Therefore, 
further improvement can be aimed at to data transmission efficiency, 

[0078] Moreover, according to invention according to claim 9, since the outline of two or more subject-copy 
images can be displayed as a list, the outline of all pictures can be grasped promptly. Moreover, according 
to invention according to claim 11, since what is necessary is just to read the component data which 
should be sent out fi*om a storage means when sending out component data to a transmission line, in a 
receiving side, a picture can be displayed promptly. Therefore, a user's latency time can be shortened 
further. 
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• * NOTICES* 
Japan Patent Office is not responsible for any • 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the functional block diagram showing the composition of the image data transmission 
system of the 1st operation gestalt of this invention. 

FDrawing 2l It is drawing for explaining 2-dimensional wavelet transform. 
[Drawing 31 It is drawing for explaining transition of a display of a picture. 

[Drawing 41 It is drawing for explaining transition of a display of the file which has hypertext structure. 
[Drawing 51 It is drawing for similarly explaining transition of a display of the fQe which has hj^ertext 
structure. 

[Drawing 6l It is drawing for explaining the display control in the image data transmission system of the 
2nd operation gestalt of this invention by making the 1st operation gestalt applicable to comparison. 
[Drawing 71 It is drawing showing roughly the composition of the image data transmission system of 
other operation gestalten of this invention. 

[Drawing 81 It is a flow chart for explaining change processing of the criterion for the data transmission 
stop in the image data transmission system of the 3rd operation gestalt of this invention. 
[Drawing 91 It is a flow chart for explaining the data transmission in the image data transmission system 
of the 4th operation gestalt of this invention. 

[Drawing IQl It is the block diagram showing the composition of the pin center,large office in the image 

data transmission system of the 5th operation gestalt of this invention. 

[Description of Notations] 

10 Pin Center, large Office 

20 Demand Signal Receive Section 

30 Transmitting Section 

32 Image Transformation Section 

33 Quantization Section 

34 Division Processing Section 
37 Transmission- Control Section 
40 Mobile Station 

50 Input Section 

60 Demand Signal Transmitting Section 

70 Display-Control Section 

80 Display 

90 Receive Section 

94 Accumulation Processing Section 

95 Picture Inverse Transformation Section 
100 Mobile Channel 

200 Memory 
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• *iiffitc«S^S-ti:5::tSr!|#8lci:i-5it*«lJit^L3 

Dx^ wf-'i' X(i i -f t o T < 5o 
[0 0 1-91 ftt^^tm^tth\cX9 (f'^^b) Sr 

rom-a-, ^i^^f-^'X^s/J^$^^i:#|c:S:*w**^4 
©If *8SriittX# So 

[0 0 2 01 ^zx\ ^%m<D i: 0 iz^ m^^^yr^-^ 
i>mic, m^Wim<D yy^T^Y 5:P«x-t ?> J; 5 (- bx 

scjjtffe-r ?>HfiiSr^^rs <^^^:!^:^^^i^i^i:^5^7■r 
5t^^^^:, ^tmm'-'9\m^--fb^m-'<:<\z)t^^x 

40 

[0 0 2 11 Huiaiii«?r«*t-5»fc!e:^s^i*litt. fc 

so :^feXfe5o 
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10 0 2 2] mtim^(on^^mt. iRm-r-<^r--^ 
[0 0 2 3] tm^7mwt(D^m(DXo\c. 

m^mtt^-r^ t ^mmt-r^^m^m i ^^^^ l s 

[00 2 51 9 IBttc^^BJtt, MfSiii^x-^ 

i> ft*^ 1 V ^ L 8 CO I, ^r^^/{l4-f5«roIli^x - ^ 

[00 2 61 tijR« 1 1 isiffi«5i.Mn, gatoa^siii? 

m^^tMS^HtrT-t 5 i: 1 1 «*co|aMg:|5gA-b 



[0 0 2 71 i^m^\z.mm^i\>^^iii'f- 

[0 0 2 81 

«i;if*^2. ft*«3, f»*^4. ff*3S9. »5ft 
«1 0*3j;0?if*3Sl 2{c:fE^roS[$ff(c*fJ$;L-CV^-5o 
[ 0 0 2 9 1 HI 1 :¥-?tm<D% 1 lll6?i^fi|<Diii^x- 

^4 0{c:>ft-UTg^tijf*:iimKl 0 0 Srrfr LTili^r'-^ 

20 ^4 Ott, X-f X'^:^•/^"^'f+ 
PHS(Personal Handyphone System), <:^ffl-^lf ^li*— 

[ 0 0 3 0 1 ^itl^ 4 0 {i{4, fcli;? 3'^ 

/N-^/UT'«^ $ ^fc A;^)gi5 5 0 , S*ff ■©•iSftgp 6 0 , 

HCRT«lT'«^$ixfc**g|58 0, *iJ;t;5g{»g^9 o 

ts%5 0 ^^Y^T^z. t\ci:-oxm^LtzB.m^^^^- 

^•t:y'^-mi o\cnvxmt-r^tL»)(oh<DX'^^o 

4tU-Ct>S„ «^«iJi3|lgP7 0<4, -fei^^-^ 1 d-PjeSI 
(0 0 3 11 -fe^-^-^i otcii, Sjjtft-§-g:{BSi5 2 0 

*5j;o!i^m^a5 3 0;a5{iAfeH-ci^So S3j^m#^{sa52 

Ott, BUia^ilj^4 OCO^*m-§-il^'ffgi5 6 ot^hm^^ 

^SmgP 2 0 e3lil*fI^;iSS«$.tu5 , Si^e 
aiS*m-i-Sri^ftg|5 3 0«iiii*fex-<5'«#tg|5 3 1 {^itei^ 

[0 0 3 21 ili«7^-^tittg|5 3 1(1. H«fa<SSIS*« 
H^^mSB 3 2 t^-^xSo ili^r-^?^. ir x.«CD-R 

(0 0 3 31 m^^^U5 2\±. '^-^Lhfihm^'f-'^ 

icM\^x-i^7c'P=^--:fi^y h^^^mttzib(Dh<DX 
so fes. rr.x'. ~<!>:7c^>3i— :/U's' h^ife»cov>xill2 
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Sr#R?> LTtftBJ-rS, ®i^r-^LLO {4, 1112(a) kZ-m 
4a J; rjmM.mm.W^^J^ f V - ^7c6*)?:ci£/js 9 Sr=t 

#J;aS|^fT$*tS (#M^7-23228 #<2tii(7)|2| 3 *J .tIJ'Igl 
[0 0 3 4] -rJ^e*:>*>> ®^7="-^LL0 (4, 7K¥*[6l*5 

T. 1112(b) tc^t-J:5{-, 4o(r)Jlia^fi6;5>x-^LL 

1 , HLl , LHl , HHl (C^ti)$tl,?)o 2>CV^-e, 1112(c) 
^LL2, HL2 , LH2 , HH2 K^^^i^ 

So 1112(a) ^ro9*>Sfc{St^ 

JllJS£iCfife^i-X-i5'LL2 ;ii|Hl«tCl|i&icAK:»-X-^LL3 , 
HL3 . LH3 , HH3^C5^•SlJ$^^2)o 

-r— ^Stt, LLO, LLl. LL2, LL3 «JiMl::^/i< 
[0 0 3 6] mifcMoT. iii»'^mSi5 3 2X♦f^Afe$^^ 

fcfig^^T^-^j'tt, fi^itgp3 3ic-^xf>tu«o a^^-ftsp 

5-276499-^^2f#*3 J; t>**^M¥6-296275-§-<2)fa^tcM:^ $ 
4^T V > S fifcWSrSffl L T t J: I. \ 

[00 3 7] f^^^T-'^\cM \.xmi-itwm^m-rh > 

[0 0 3 8] /jJjb\ fi£^7-'-<5'»C»i^'f[:^iia^JSi-f^^D 



(6) 

10 

5„ ^>tili!LagP3 4(1. ft^'fkgP3 3^^b-r^X«4T• 
'^l^7=■-i?;a5^;te>^^fc^. nmrni-itf-^ ^m-^ff^m 

i//w-7°ic^«t-5o fct;tjj[ii2(d) ^c^D^^T. mi- 

jk-r— rLL3 J ^/U— 7°G1. rHL3,LH3,HH3 J ^ 
/W— 7'G2. rHL2,LH2,HH2 J ^/P— 7°G 3 *5ctO! fHL 
1, LHl, HHl J 7°G 4 (WT:J^/I^— 7'G 1 , G 2 , 

G3, G 4 ^^ixm rn 1 ^/l^-T'G IJ . r^2i/ 
10 >'lx-7'G2j . r^3 iZ/W-'T'G 3j *Jj;0? r^4i//W 
-^G4j ) ^LT, -tS;^gt^^> 

• tc*|-Jt£:t-Sll 1 ^/I'-T'G 1 d^feU 2 ifiX'-fG 2 , ^ 

3 iZ/U-T'G 3 io^XIW, 4 iT/U-T'G 4 0«g{C, i^-ft: 
x-<5'€rS|5g6^(a^-^{t:Si5 3 5 tC-^;i5o 
[00 3 9] 3 5 A^^ltx-^? {C>!t LT 

[0040] '^5' ^¥sMU 3 6 -C(4, 

^K-^7t^^--:fV'y h^t^Sr:ffiLfc^<^^g^>5>«illHl 
ic> ^tb^ 4 0 05?issijtt «*j J; o'^ii)^ 4 0 xi^ff ^^-^ 

[004 1] )^m®J{^^fI5 3 7 T'(±. -^x ^tLfcit«^-§- - 
K3{caitti$ii5, i^A^etilcH:, 

©iptc, ir>'^-^lT-(4. Bi^r'-^'lc-^Tce'^. 

Sbl^iiffSgl 0 0©iiffS»^S{g;<-ct,, Bfifcx-iJ'Sr 

[0 0 4 2] ^i))M4 0OSftSlS9 0(CH:, '^{siHMU 

40 9 l/45^t;t^tl-TV^?)o ■fe>'^-^l:5^^.^i!jft:iiftSg ■ 
3lC3l&til$ivfci^ffrf-g-;45Sffli0;Sa5 9 lt?SfS$ivS 

i>o ^-y^iat. mm<Di.o\c^ B^t'-'TX, t^-^jk* 

[ 0 0 4 3 ] a^-ftas 9 3 T*J±. ^s/yiC-^SixTV^S 
so n^-it:^^K&<i^^x. ^mi^^-K^p^WiSiWitmmii ■ 
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1 0 3 3 {c*5i,>-c^ffl ^ix^c^^ 

5. 

1 0 0 4 4 1 gaii&agisg 4 ^ i ~|g4 ^^/u-t-g 

»^<l:x-^«sj^;t?5*v5i:. ^ i ^/u-t'G 1 05*^ 
'fkx-i^'J::^ 2 ^'/u-t'g 2 ©J:^^kx-^;SSf+;SP$ti. 

5„ ^co^*, m2(c) <r> rLL2 J (c?fj-f£:l-?>l:i^^kx 

-^/!i5-^^?>tl.fc*'&(C(4|gl2 (a) (D fLLO J tC^TfScr 

[0 0 4 51 ^<r>i:oK. mnvmn^ A-Qkt. mi~ 

^ 4 ^/u— 1 ~ G 4 Ol:^-ft;x - ^5 ^ ;i 5 

FLLS J , rLL2 J , TLLI J ioiiXj tllo J (D 

TLLS J , rLL2 J , TlLI J , FLLO J (D^m^f— 
^D3 , D2, Dl .DO am^iSyii^tl^o « 
7E$tufc^®«7="-<5'D3 ~D0 tt, «*»Jt!?SP7 
OiOHiik-^xbtl^o 

[0046] 7 0 T'H. H^a*^^g|5 2 6 

b-^;tf>tu5®«l7'-^5'D3 ~D0 (CiJ-itJ-rSH^ 

5. 

[0 0 4 71 ^mm^bmit. ^-yf^mmi^-^^ix^um 

TlLS j , rLL2 J , fLLl J , tllo J WiB^x 

rLL3 J , ,rLL2 
J . FLLI J , FLLO J (Dm^f—^DS , D2 

, Dl , DO (c>pfi^:-r^Bi«f-'<Xtt, :i<ollS 

[0 0 4 81 iii«W«.T^OJi#5r«t;i;6^(c^-ri:, HIS 
(a) ~(d) t;i^-rJ;5t-^i5. f^'^t}*). S«Dt4/h$J^i 



7^ 

fc-th-fXroiii^P 2, P3. P4;4SS*$ix-5o ir^l^ 
[0 0 4 91 fci:^tf-<:^tJ'-^3/ h(DWWW 

tC^i-i^lC, S''h-t>--YX©H'fi|Q l, Q2. Q3, Q 

4, Q 5 $r«^LTV^5*^^C, ^rCDIJ-'f' Xtc-g-tJ-frT 

:S:STi. T2, T3©«*^M*iii3D±::^tc-f t)* 

[0 0 5 01 -^r::!?, «^$ij«gp 7 0 (i. Pi^^&*^+ 
SWtil^feiCo S^SfB 8 0 (O^^BSW W T h Sr 
20 m^-r^o rLL3 J (D@j^x-^D3 is^ 

-r^X^^hMz.^!.. ^^®ffiC> W T b ^ rLL3 J 

04(8) IcS^fi^lc, B«IQ1~Q 
5*3J:i/5:ST i~T2. f£hmz.t^<D-M.<r>yr'^ 

[0 0 5 11 IrI^JC, rLL2 J , TLLl J *5J;0* fLLO . 
J WB^t'— ^D2 , Dl . DO tii-t^X^TL 
htltc'^. S^j^BSro W T ■> h ^ rLL2 J , FLLI J 
*=J;t>* FLLO J <Dm^'f-^D2 , Dl , DO \C 
30 ^ix^-Hm-r'5Pi^f-'f'X{;i^*:.-a:T|^SL. 04 
(a) 4oJ;t/05(a) . (b) fC*-t-<t5t-, ilii«Ql~Q 

[005 21 U±<oj: 5 icr 1 mMMm<omiMi7'~ 

{C, «:T%S^W1h'irX5:^}gi-SJ;5{cUTV^5^»^> 

40 ;4S^^J%$i^x^^5J; ^m'So Lfc^SoT. 

^7j%(O^DSflS|5tT'ttf--Y X^5/J^$^,^^c-B:J:ii^^/5S^ 

I0 0 5 3J mm<nmm^ im^xm?ii^^^m 
x\,^^A^ib, -r'<xcDiii^®l!t^?:v>*>#<feSi-5:: 

so iitiix^^. ^hic. mmn^^t:fj^tLx-».yz':7:c 



f#ia ¥11-298897 



13 

10 0 5 4] tctcL. -A7i,^^-y\y-yh^m±. S 

^iii^^ia (7^/u^?y a* 
(o^o [3] fmmm^^ti n^^m » 

[0 0 5 5] /i4b\ -i?(C7£!^'3^-:/Ws' b^ife^rffll^S 

[0 0 5 6] |216«. *^?q(0^23l}fi?i^«|<©®|fe7^- 

13 6 (a) FlLS J , rLL2 J , TlLI 

J, TLLO J (^5*>V;'-fiX*^W®^X — ^Dn (n 

= 1-4) dS-t---«-C-^;te>tvfc^(tl) , ^^Bffiou 

^ T •i' b ^S^BI^t'-^ D n ^e:mi-?)iii^■^^'r 
iJ:CTlifiL(ti ~t 2) . ^romSI^H»7=-;?D 

10 0 5 7] rtufcStLT, r<D||2iateJI^ti-CH:, * 
*SfJt^a5 7 0«. EI 6(b) \z.7r--r^b\z.. S^r-^D 

^^®«l7"-^Dn {imi-SBi^•t^'rX(c^£;c•cii!^ 

^Dn icm-r'Sf-'fXcOpi^Sr^^lSStc*:^^^* 
5(tl) . 1-/^*5*5. WT^7 hfSS^^tfrWoTtf 9ck 
9{-bTV^5A^f>. H^x-^Dn ic^lS-rs®^?: 

-ti ) '7i<r>mmz.\rA<ti^. wc^^*«. ww 



[ 0 0 5 8 ] fcfc m 2 3l:^?F^^-ttt. U^T<>}-m 
tc^Jt^-f-SPil^Sr-BtS^lcM^x-;? D n ^iSt^£:1-5 

■i^'('x-e^^-i-5^t^c/j^5o -t-Ji*3*>, Jtt!^W'>'ici/^ 

f-'i' x(i 1 mmtiifw::k^^^tzi,^xhif)^h. t<DU 
m(Dm^si^T(±m^(Dis. * *s i ico < m ifxt±f£ < . 
^tcmiBLmimr\^x^^?>m^i>0'^\m\^^tcibic^ h 

[0 0 5 9] :^^m(Dm3mmmm(r>mi$i'f-^ 

20 DJiC/h^/i-tJ-^-X-rm^^S^L. ^cD^1^^'X5rg|5g 

6^(c:te;k:LTi.>^, mmmc^ mmmt^i^-^-^ :^xm 

Pi^fei^'<XSrapi6<)Jcfe:k:LTV^5aiS{-*5V>T, 

10 0 6 0] mmic'mm^ti^m.mma-i.m^ x 
i^om'^i>^^^\ ^(Dtzii>. m^f-'^(Dum^j^'px' 

®V-«-ftl'<OBJ^f--rXT'^ih-r?);4^5r-fe>-i?— ^1 0 (C 

jhB4if-'f xtcm-r5i^«i^-§-=^#i!j« 4 0 icaim L 

(2)^*$tv-5*;K:ili^f--rx?:-fev^-^l Oic*5V>T 
^*5t«)Tt5#. i^«$iJI9g53 7lc:*5V>T^<?DS:fc:H« 
iJ-'f XEAT<^f--r X{cmi-52&ft^-9-Sr3lff bfc^^ 

[00 6 1] ^±m^f-( X*3 

XSr1^»lS4 0^C^3^^T^i^)^^6T*i#, ^i[i^4 0O 
gmSiS 9 0 (c:*3V >T t^iiii^f-'f X*5 J; utft^k^M^f-'f 

so ISffl[Sr^E!i^4 0(c^^^,^T^*3^^^)T*i#, ^i!)^4 0 
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IS 

10 0 6 21 *«Ml-±, oi^ 

!l!j^4 0 b<D^(OBiWlib UT#l!)^*ii(t!S i 0 oroj: 
5^^jifiiiS(0®<'^««Ste3lifSfc*»tT?/i< . LAN/it* 

(0 0 6 31 lastt. rrolt^^rlim-rSfcJixOiaSSr 

s) . jifs^fps 0(1, y^-7'-^xh^'^^--yyic 
A3) o ^il!^4 ortwSfSffpg Ott, ^s/^rt 

f§$^^r#fc^:*lM•^-S^: (>^7^s'^A4WYES) . 

Bf^^<otfSy^iSil-T-r'5 (^xj/T/AS) „ :L<r> 

(0 0 6 41 iS*:IC, *^?^CDM4SJte?i?«<^a^X-^? 

[00 6 51 EI 9 tt, w 4 ^mMm<Dmmmm^ 3 

(^"r yy^Bl, B 2) o #f)j^4 OTJi. ili^X-:^' 



16 

ItU 7 0 14, ^ir^U 8 0 Jce3l«r4'Jh-rs*»5*»S:B3 9 ^ 
J'jgp 5 0 SrSfef^ fc«ej^SW«r*g*i--5 

[0 0 6 61 iSmSlJtfllgP 3 7 i^(t??^<73i^{t§r-B# 

v^-fti--C'fo5^^&p-<5 (;^xs':;^B4) . -^rw^im, 
7*B5) o fijSlfMXfoivtf, X^cDH^iT'-iJ'D 

n-1 \cnm-ri>mmn^<r>w&i:mi>k-t^ K7.=ry 

7°B 6) o 

[0 0 6 71 EiJiWlftM-CH:. 'gi^f ±*3 iO^e 

'fcv^i^fcLXtiv^ r<D»^, 2H»©Wgi5 3 7(Z)«i 
;SS3Sffi$i^xr/cC^j•i^^^, ems^^^auxv^-Si^ 

[0 0 6 81 ^±60 j; ^ - 4 •mmm.nn'm'- 
(0 06 91 HI 1 0 (4, *5iM<^ig 5 mmwM(^m^y' 

■furyi>mX'hi>o El 1 OJCtSV^X, 121 1 t IrI DffifggB 

5>^J:o^^xttls)-<75#fig^^^sr^ffl•r5. Miami 

^X. ■(5aiSJS{I-^;iSSft $ r t \c]t^<S^ Lxm 
^b\c{r,u~^ici^m\^tcm^^<tLX\,^ 

"bo 

[0 0 7 01 ztiicMLX. :L(o^5mmifmx'i-i. m 

^ifeLfc!fe:^X-foSiSmf^-i-Sr, EE PROM/i t'iO;^ 

2ootci^>i)iaiiS-yrxi^5o ^ux. einssjiffi 



f#Ba ¥11-298897 



17 

[0 0 7 1] iixtf, la^x-^^roH^. » 

[0 0 7 2] :^^mimmx^?>i^mtvx 

[0 0 7 3] 

^ \cm^^m^^'^^tmm^mLxm^f-^^s.m lx 
i>^^i^tb. tit ^mmmmwji^mm^(r> x o Kmrn^ 

miim^^^m^xh-:>titi.xi,s m^'f-^^mm^ 

^'^^:Ltiif£\<\ iii^(75«ES^{±o# t? tie 

[0 0 74] mc. It*^2 fB«(^5IPJ{C itvfi. B« 

itutf. m^f—^^Al-^tLX\>^^A^h. y'-^&m 
[0 0 7 5] !»*«4fSttW|g|g{Cj;tKJ. 

[0 0 7 6] i»*:«5ia«W^?3fCj;ix»J, 



(10) 

[0 0 7 7] If5ft«7ia«<0«^tcj;ix(i, 

$-e:5:ii::SS-Ct5d>fc. ^— tffciroTtt^g/^T'- 
[0 0 7 8] »*^9fa«w|gM{cJ;ixtf. 

■t-<xnm^<Dm^-kK^^^.<^m-hz.hfi'^x^ 

So if*9l l|5«w^?^(cj;tiii, ejlll^tJiAK 

fc*. ^— tJ'<D#t>^ra5r-^M«IX't5o 
[|iI®ro1Bl^^j;taig] 

[H 1 ] 1 llifi?F$tl<^Pi«7^-^e)^i^^x ' 

[1112] -;s*:5E!>^-:^^s/ h^mS:tftl^i-Sfc*<O0 
•^fcSo 

[1113] pi^o^^oti^^iftBj-rsfcfeciBi-efoSo 
[1114] YW&^^-t^y r ■< >^<^^7T<- 

[me] :^mm(Dm2mmmm(Dm^v'-^iRmi^:^y' 

L-CSiW-r5fc*(0|glT-*>-5o 
[07] *^?g<^te(^ll»^ffi(75iiJ^x-i5'ejSi^;^7' 

[0 8] *ISI«®||3|ll6?l^®copi«x-^ei^v':^7' 
tc*J » j- S 7*- e jh CD i?) (0*IJ5eSiiro^H«!ia 

[0 9] ^^m<om4mmmm<Dmm7'-^iRmiy:^7' 
(01 0] :^^m(Dm5mmifm<rim^7'-^'f'mm^>:^ 

[?f#w^0J] 

10 -^ly^—m 
2 0 s*m-^s{f 
so 3 0 mtn 
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